With the increase in the overweight and obese population, it is critical that pharmacy staff are able to provide weight management advice to women at different stages of their life. This study utilized case vignettes to identify pharmacists' and pharmacy assistants' current weight management recommendations to women of different ages, life stages and co-morbidities. A total of 537 pharmacist and 403 pharmacy assistant responses were received. In the case of the prepregnancy vignette, only 57% (46/80) of pharmacy assistants were able to correctly identify a woman's weight category based on her body mass index, which was significantly fewer than 86% (86/108) of pharmacists (P < 0.001). In the pregnancy vignette, both pharmacists and pharmacy assistants were able to identify the risks of using a herbal weight loss medication in pregnancy. The need for a 'multi-disciplinary team approach' was seen in the menopause case vignette with pharmacists, highlighting the need for the involvement of other health care professionals for successful weight loss outcomes. Australian pharmacists and pharmacy assistants are currently providing weight management services to their consumers, however, not all of their recommendations are evidencebased. There is a need for pharmacy weight management educational resources to be developed and implemented across community pharmacies.
Introduction
Overweight and obesity has been labelled a 'global epidemic' and has been linked with significant health and economic consequences [1] . The prevalence of overweight and obesity continues to increase across Australia, with recent estimates suggesting that by 2025, 83% of females and 75% of males aged 20 years and over will either be overweight or obese [2] . The need for increased consumer education, access to evidence-based weight management practices and products with continued behavioural support have been noted and are vital in combating this epidemic [3] .
In 2008, the Pharmaceutical Society of Australia (PSA), a national peak professional organization for pharmacists, made a submission to Australia's Parliament on why they believe pharmacists are ideal health care professionals to help manage obesity [4] . This report illustrated that community pharmacists are accessible, trustworthy and welltrained health care professionals. It stated that pharmacists are well equipped to identify high-risk groups and provide advice on evidence-based weight management medications as well as nonpharmacological measures, such as diet and exercise [4] .
Over the last decade, the availability of obesityrelated products and services in community pharmacies has increased significantly. In 2010, consumers spent over $700 million on weight loss products that are commonly found in pharmacies to assist with weight loss or maintenance including meal replacement products, herbal medications and detoxifying agents [5] . Although studies have shown the benefits of pharmacy-based weight management services in assisting weight loss [6] , there have been recent reports suggesting that currently available pharmacy weight management programs are not evidencebased, include little training and are mainly focused on a pharmacy's financial gain [7] . In addition, the sale of herbal and vitamin products advertised for weight management in community pharmacies has recently come under scrutiny [8] . Health care professional guidelines, including the Australian National Health and Medicine Research Council Guidelines (NHMRC) for adults [9] , do not recommend complementary products for weight management due to their lack of evidence and unknown safety profiles. It is for these reasons that it is suggested that pharmacies not sell these products at all [8] .
Orlistat, a lipase enzyme inhibitor marketed for the treatment of weight loss in consumers with a body mass index (BMI) greater than 30 kg/m 2 or in consumers with a BMI more than 27 kg/m 2 with comorbidities, is available in Australia as a pharmacist-only medication (available over-thecounter in Australian community pharmacies with pharmacist intervention.) [10] . Orlistat is currently the only marketed weight loss medication with evidence for weight loss with long-term safety [9, 11] . Meal replacement products, such as Optifast, which are widely available in pharmacies, also have evidence for weight loss in the short-term and are recommended for consumers with a BMI greater than 30 kg/m 2 [12] . These products are recommended with close medical and dietary supervision [13] . Treatment recommendations for weight loss vary greatly and are highly dependent on the individual needs of the consumer; however, for successful weight management outcomes to be achieved, all national weight management guidelines for health care professionals recommend a combination of reduced calorie intake, increased physical activity and behavioural modification techniques, alone or in association with any product and/or program [9, 13, 14] .
A recent Australian study by Hughes et al. [15] investigating nutrition and physical activity guidance provided by primary health care professionals found that pharmacy staff come into contact with women in the pre-pregnancy, pregnancy and postpartum stages more often than any other primary health care professional, including general practitioners and nurses. This study also found that pharmacy staff were significantly less likely to provide nutrition and physical activity advice to women in the antenatal or postnatal period compared with general practitioners and nurses. Hughes et al. [15] highlighted the importance of developing continuing education strategies for primary health care providers, in particular pharmacy staff.
Currently, there is little information on what weight management recommendations are being made to pharmacy consumers by pharmacy staff (pharmacists and pharmacy assistants) in Australia. Given that the role of pharmacy in weight management is increasing [16] , weight loss treatments are consumed by more women than men [5] , and that there are some causes of overweight and obesity specific to women, such as polycystic ovary disease, hormonal changes, pregnancy and menopause, it is important that pharmacy staff provide evidence-based services that consider women's needs.
Thus, the objective of this study was to survey pharmacists and pharmacy assistants, using a mailed questionnaire with a series of case vignettes, to identify their current weight management recommendations to women of different ages, different life stages and different co-morbidities. The results from this study will ultimately be used to help develop educational resources for community pharmacy use.
Methods

Development of the survey questionnaire
No study had previously explored weight management recommendations made by pharmacists and pharmacy assistants using case vignettes. Two questionnaires were developed that contained one of five case vignettes (case vignettes A-E) that explored specific recommendations around common weight S. Fakih et al. management scenarios-one for pharmacists and one for pharmacy assistants.
Development of case vignettes
Case vignettes, otherwise known as clinical scenarios, written case simulations or case studies are often used in survey research or teaching environments to gain information regarding the knowledge, real-life decision-making and practices of specific groups [17] . For case vignettes focusing on certain disease states and their management (diagnosis, treatment and evaluation), the answers to the questions are usually decided according to the most up-to-date evidence-basedguidelinesorcurrent'bestpractice' [18] . The five case vignettes used in this study were developed by the authors and describe commonly seen weight management scenarios in community pharmacies.Eachquestionnairehadauniquecasevignette that either focused on a healthy weight woman wanting to lose weight, a woman wishing to become pregnant (pre-pregnancy), a pregnant woman, a postpartum woman or a woman going through menopause. Pharmacists and pharmacy assistants were asked to answer questions regarding one of the five case vignettes. The scenarios were the same for both pharmacists and pharmacy assistants; pharmacists were asked more advanced questions in some of the case vignettes, e.g. amount of weight that should be gained in pregnancy in the pregnancy case vignette.
The first draft of the vignettes was piloted for face, content and ecological validity [19] by academics (n ¼ 2), pharmacists (n ¼ 4) and pharmacy assistants (n ¼ 4). Changes regarding formatting and wording of certain questions were made based on their feedback. The questionnaires were then piloted in two pharmacies with pharmacists (n ¼ 4) and pharmacy assistants (n ¼ 6). Any issues, mostly formatting and space given to open-ended questions, were then addressed and the final questionnaires were developed and printed (see Appendix A-E in Supplementary data).
Sample size and randomization
To ensure that the sample proportion was within 0.05 of the population proportion with a level of 95% confidence, and by assuming a 30-50% response rate [20, 21] , it was calculated that for each pharmacist and pharmacy assistant questionnaire, 357 questionnaires needed to be returned [22] . Thus, of the 5000 pharmacies located in Australia, 3000 were randomly selected, i.e. each case vignette was mailed to 600 pharmacies across Australia (Fig. 1 ). Pharmacies were chosen at random from each State and Territory from their pharmacy premises list, which was obtained from the pharmacy premises regulatory authorities. Sixty percent of pharmacies were randomly selected from each State and Territory in Australia. Randomization was performed using Microsoft Excel 2010 (Washington, DC). Each pharmacy received two questionnaires to complete and return; one pharmacist questionnaire and one pharmacy assistant questionnaire (each with a different case vignette).
Study participants
Community pharmacists and pharmacy assistants across Australia were the study participants. The questionnaires were not personalized to a specific pharmacist or pharmacy assistant. The pharmacist questionnaire was addressed to the 'pharmacistin-charge of the pharmacy today' and could therefore include pharmacy owners, pharmacy managers or full-time, part-time or casual pharmacists. The pharmacy assistant questionnaire was addressed to the pharmacy assistant in charge of the pharmacy weight management program. In the case where there was no pharmacy weight management program, the pharmacy assistant in charge of the vitamin section (where over-the-counter weight loss products are normally stored) or the in-charge pharmacy assistant of the pharmacy was asked to complete the questionnaire.
Survey administration
The data were collected using an anonymous mailed questionnaire during November 2011. The Dillman protocol was used for questionnaire distribution [23] : pharmacies were sent two reminder letters, 2 and 4 weeks after the initial distribution. Each Exploring weight management recommendations across Australian community pharmacies reminder letter contained a new copy of the questionnaire and a prepaid addressed envelope.
Data analysis
The 'ideal answers' to each of the case vignettes were determined by the authors in association with a dietician and an exercise physiologist. Answers were based on recommendations made by the Australian NHMRC guidelines [9] as well as recent guidelines from Scotland and New Zealand [13, 14] . To determine whether or not the answers to each case vignette provided a successful weight management outcome, a combination of reduced calorie intake and increased exercise needed to be recommended by the participants. This was described as 'best-practice'.
Quantitative data were analysed using SPSS version 19.0 (IBM, Armonk, NY) and summarized using descriptive statistics. Pearson's chi-squared test was used to determine any significant relationships between two categorical variables. The association between 'best practice' outcomes (reduced calorie intake and increase exercise) and demographic characteristics were investigated using multivariate logistic regression. The significance level was set at P < 0.05.
Logistic regression was performed to determine if there were any significant differences between certain demographic characteristics and whether or not diet and exercise in combination ('best-practice' advice) was recommended.
The study was approved by the Monash University Human Research Ethics Committee (Approval: MUHREC CF11/1606: 2011000897).
Results
Response rate
Response rates for pharmacists and pharmacy assistants are presented in Table I . Due to pharmacy closures, or pharmacy premises' address changes, the final pharmacy sample was 2972. 
Demographic characteristics
Pharmacists and pharmacy assistant demographic characteristics are presented in Table II .
Case Vignette A-Borderline healthy weight woman: 26 years old, BMI: 26 kg/m 2 Wants to try Xenical (orlistat), her brother's wedding is in 2 months time Eighty-nine per cent (178/200) of pharmacists and pharmacy assistants wanted to find out more before selling this woman Xenical. Common questions that pharmacists and pharmacy assistants felt the need to ask mainly focused on lifestyle (dietary and exercise habits) and medical and medication history. A minority of pharmacists and pharmacy assistants asked about pregnancy or breastfeeding.
"... allergies, medical history, medication history, has she tried anything for weight loss before, pregnancy/breastfeeding, current lifestyle-diet and exercise habits . .
Approximately 10% (n ¼ 14/115) of pharmacists and pharmacy assistants (n ¼ 8/85) stated that they would sell Xenical, 68%(78/115) of pharmacists refused supply and 84% (71/85) of pharmacy assistants were unsure. Fifty-eight per cent (n ¼ 67/115) of pharmacists would recommend another product or program, significantly more (P ¼ 0.002) than 51% (43/85) of pharmacy assistants. The majority of both pharmacists and pharmacy assistants who would recommend a different product recommended a meal replacement product.
Case Vignette B-Woman in pre-pregnancy stages: 26 years old, BMI: 33 kg/m 2 Concerned about her weight, she's trying to fall pregnant Only 57% (45/79) of pharmacy assistants, significantly lower (P ¼ 0.001) than 80% (86/108) of pharmacists, were able to correctly identify this woman's weight category based on her BMI. Pharmacists were significantly more likely to recommend decreased calorie intake (P ¼ 0.021) and increased exercise (P ¼ 0.004) compared with pharmacy assistants (Table III) . Pharmacy assistants, however, were significantly more likely (P ¼ 0.006) to recommend a vitamin or herbal product compared with pharmacists.
Case Vignette C-Pregnant woman: 27 years old, BMI: 29.1 kg/m 2 Currently pregnant, she wants Blooms Svelte tablets (a herbal product containing caffeine) to stop gaining excess weight.
Fifty-nine per cent (64/108) of pharmacists correctly identified the amount of weight a healthy pregnant woman should gain during her pregnancy. Over 50% (62/108) of pharmacists correctly identified how weight gain in pregnancy changed in an overweight or obese woman. Almost all (98%; 174/178) pharmacists and pharmacy assistants did not sell Teresa Blooms Svelte tablets, with the majority of pharmacists and pharmacy assistants identifying lack of evidence for herbal products as the main deterrent for selling this product to this woman.
"no evidence that these products are safe . . . (or) help with weight loss anyway. It is natural to put on some weight during pregnancy. A healthy diet and lifestyle is the best way to prevent excess weight gain in pregnancy . . .." (Pharmacist) Thirty-nine per cent (27/69) of pharmacy assistants, significantly more (P < 0.001) than 15% Exploring weight management recommendations across Australian community pharmacies 
Only a minority of pharmacy staff members (pharmacists or pharmacy assistant) explained the recommended different weight loss phases of using a very low calorie diet like Optifast i.e. 'intensive phase' and 'maintenance phase':
"As she is otherwise healthy, may commence with three meal replacements a day to replace main meals. Needs to drink at least 2 l of clear fluids a day and to eat two cups of vegetables. This will help achieve rapid weight loss in the first couple of weeks. Then [Madeline] needs to replace two meals a day after a couple of weeks, and the other meal needs to be a proper high in protein, low in fat meal . . . ." (Pharmacist)
Both pharmacists and pharmacy assistants recommended ideal lifestyle modifications, i.e. decrease fat intake, decrease carbohydrate intake, keep a food diary and increase water consumption. Pharmacists were significantly more likely (P ¼ 0.023) to recommend increased exercise compared with pharmacy assistants (Fig. 2) .
Case Vignette E-Woman going through menopause: 48 years old, BMI: 43 kg/m 2 Has tried 'everything' to lose weight, reached menopause 5 years ago and has since struggled with her weight
The majority of pharmacists and pharmacy assistants could correctly identify the health conditions of which this woman was at an increased risk based on her BMI. Again, pharmacists (83%; 93/112) were significantly more likely (P < 0.001) to correctly identify this woman's weight category based on her BMI compared with pharmacy assistants (56%; 49/88). Eighty-two per cent (164/200) of pharmacists and pharmacy assistants would refer to this woman to a local doctor or other health care professional for further weight management advice. The need for a 'multidisciplinary' team approach was highlighted in the pharmacists' responses: "... She is quite obese and would definitely benefit from the support of her local doctor as well as her local pharmacy since weight loss often stagnates after a while. It is also possible that she is suffering from a number of other health care conditions already and she should get checked ...." (Pharmacist) Differences between recommendations by pharmacists and pharmacy assistants for case vignettes B, C, D and E
The overall results and differences for recommendations made by pharmacists and pharmacy assistants for case vignettes B-D are provided in Table III. S. Fakih et al.
Participants who recommended decreased calorie intake and increased exercise ('best-practice')
The results of the logistic regression are presented in Table IV . Associations were adjusted for case vignette type, pharmacy staff member, state, Pharmacy Access/Remoteness Index of Australia (PhARIA) location, pharmacy type, gender and whether or not participants have had previous training in weight management.
Discussion
This is the first Australian study to investigate weight management recommendations by pharmacists and pharmacy assistants using case vignettes.
Overall, pharmacists had a better understanding of the consumer's needs in each case vignette compared with the pharmacy assistants, as would be expected due to their education. Pharmacy assistants in Australia do not have to undergo any formal training to work in pharmacy and may not feel comfortable making recommendations in unfamiliar areas such as weight management in pregnancy. Pharmacy assistants were more likely to refer to another health care professional without taking any action, i.e. without recommending decreased calorie intake and/or increased exercise, compared with pharmacists.
Just under 60% of pharmacists were able to correctly identify gestational weight gain for healthy weight women and how that changed when women were overweight or obese [24] . This is an important finding, as studies have shown that pregnant women receive varying information, or none at all, regarding the recommended gestational weight gain [25, 26] . Pharmacists are seen as accessible, trusted health care professionals and often come into contact with pregnant women [15] . Pharmacists trained in weight management should be able to support pregnant women in this area and be able to make referrals to other health care professionals when appropriate. In this study, pharmacists and pharmacy assistants were nearly four times less likely to recommend 'best-practice' advice to the woman in the pregnant case vignette compared with the borderline healthy weight woman. Weight management guidelines for before, during and after pregnancy recommend a balanced, healthy diet and regular physical activity to ensure appropriate gestational weight gain [27] . The results in this study highlight the need for further training of pharmacists in this area so that they are more comfortable in recommending appropriate advice to their pregnant pharmacy consumers. These findings are comparable to the Hughes et al. [15] study, which also found that Australian pharmacy staff require further continuing education strategies to improve their knowledge in nutrition and physical activity guidance.
Diet, exercise and lifestyle modification techniques should be included in any weight Exploring weight management recommendations across Australian community pharmacies management intervention [9] . In this study, the majority of pharmacists and pharmacy assistants recommended decreased calorie intake and increased exercise for case vignettes A, B, D and E. No differences were seen between pharmacists, pharmacy assistants, locations of pharmacies, prior weight management training or whether pharmacies were independent or belonged to a group. Future weight management educational resources should be targeted at all Australian pharmacies and staff and should focus on non-pharmacological weight management advice and interventions. This will allow pharmacists and pharmacy assistants to feel more comfortable in providing information in this area to better support their consumers.
This study also found pharmacists' willingness to be part of a multidisciplinary team when advising more complex patients on the most optimal weight [28] recently utilized a mailedquestionnaire to investigate the history-taking questions pharmacists' and pharmacy assistants' would ask and weight management advice they would subsequently recommend to any consumer enquiring about weight management. These questions were general and did not relate to specific women-related weight management issues. Nevertheless, there were some similarities between the general questionnaire and the case vignette study results. In the general questionnaire, pharmacists were significantly more likely to be able to identify the correct BMI equation compared with pharmacy assistants (P < 0.001); pharmacists were also significantly more likely to use BMI to classify a person's weight compared with pharmacy assistants (P < 0.001) [28] . These results could subsequently explain why pharmacists in this study were significantly more likely to be able to classify a woman's weight based on her BMI in case vignettes B and E compared with pharmacy assistants. Pharmacy assistants need further training in BMI cut-off points, especially since they are the pharmacy staff members who respond to many of the weight management queries dealt with in community pharmacies.
Pharmacy assistants were significantly more likely to recommend herbal supplements in case vignettes B, D and E compared with pharmacists. Pharmacy assistants were also significantly more likely to recommend a herbal/vitamin product compared with pharmacists (P < 0.001) in the general questionnaire [28] . Herbal supplements advertised for weight loss are commonly found in self-selection areas of the pharmacy where pharmacy assistants mainly work. Many of these products lack evidence and may be unsafe [8, 9] . Due to the increased availability of these products in community pharmacies, the importance of pharmacists and pharmacy assistants being able to counsel and monitor consumers taking herbal therapies has been previously noted in a study by Dastani et al. [29] . Consumers need to be given consistent, up-to-date, evidencebased advice so that they are able to make appropriate decisions that will ultimately optimize their health. It is evident that pharmacy assistants require further training in over-the-counter weight management supplements so that they are able to better inform their consumers when they are making decisions about whether they should purchase these products.
The future training areas identified in the general questionnaire [28] that pharmacists and pharmacy assistants feel are needed for them to better support their consumers in this area were the same areas that were identified as deficient in this study. The three areas that the majority of pharmacists and pharmacy assistants felt they needed further training in included: advice on healthy eating (64.3%; 604/ 940), increased physical activity (56.9%; 535/940), and weight loss medications (57.2%; 538/940) [28] . These results highlight that pharmacists and pharmacy assistants appear to know which weight management areas they need further training in to improve their recommendations to pharmacy consumers. The majority of pharmacists and pharmacy assistants in the general questionnaire also highlighted that they believe pharmacy-specific weight management guidelines, information and educational resources will help improve pharmacy's ability to help manage overweight and obesity in Australia [28] .
Currently, there are no evidence-based weight management guidelines for pharmacists and/or pharmacy assistants. In addition, the weight management educational resources available in community pharmacies are limited and include the Pharmaceutical Society of Australia (PSA) provision for Orlistat information sheet [10] , PSA self-care card [30] as well as a small summary found in the Australian Pharmaceutical Formulary (APF) and Handbook [31] to which every pharmacy in Australia is required to have access. No women-specific Exploring weight management recommendations across Australian community pharmacies educational resources are available. It is vital that key pharmacy bodies including the Pharmaceutical Society of Australia and The Pharmacy Guild of Australia, in association with university sectors, collaborate to develop much needed educational resources for pharmacists and pharmacy assistants. Government bodies also need to consider pharmacists as key health care professionals in the prevention and treatment of overweight and obesity in Australia. As such, pharmacists need to be mentioned in future iterations of existing weight management guidelines so that other health professionals are aware of the pharmacist's role in this area.
A limitation of this study is that the results relied on answers given to case vignettes and may not truly reflect real-life practice [18, 32] . Follow-up studies using simulated patients in a real-life setting are often needed to confirm findings from case vignette studies [33] . Although the overall response rate was low, the sample size required was achieved. This allowed capture of an extensive range of weight management recommendations by pharmacists and pharmacy assistants from a wide number of different pharmacy premises across Australia.
Similar response rates (18-25%) have been obtained in recent pharmacy surveys [34] [35] [36] [37] [38] . Reasons for the low response rate in this study include the time of year during which the questionnaires were distributed (November-December is the busiest time of year for pharmacies in Australia due to the holiday season and end of year pharmacy claims) and because pharmacists have become an over surveyed population group in Australia.
A further limitation in this study is the potential for non-response bias due to the low response rate [20] . There are a number of reasons for potential participants to not respond to surveys, including lack of interest in the subject area, lack of willingness to participate or lack of activity in the area being studied [39] . Due to the anonymity of the survey, non-respondent characteristics were unable to be examined, thus potentially limiting the generalizability of the results. It is imperative that further research be conducted in a real-life setting to supplement these findings and further support the results obtained.
In conclusion, this study showed that Australian pharmacists and pharmacy assistants are currently providing weight management services to their consumers, however, not all of their recommendations appear to be evidence-based. Results from this study will be utilized to determine possible training areas and the development of educational resources.
